The increase by spermidine of fidelity of protamine synthesis in a wheat-germ cell-free system.
The influence of spermidine on the fidelity of natural mRNA-directed protein synthesis has been investigated. With protamine mRNA as a template for protamine synthesis, misincorporation of lysine, histidine, threonine and cysteine for arginine was measured in the presence and absence of spermidine. It was found that misincorporation of these four amino acids in the presence of spermidine was less than or nearly equal to that occurring in the absence of spermidine; however, incorporation of arginine was stimulated greatly by spermidine. These results clearly show that spermidine induced an increase of fidelity in protamine synthesis. The increase of fidelity in the presence of spermidine occurred mainly at the level of binding of aminoacyl-tRNA to ribosomes. The frequency of misreading the 5' base of the codon (misincorporation of cysteine) was greater than that of the middle base of the codon (misincorporation of histidine), but spermidine reduction of misreading was more marked at the middle base of the codon. Misincorporation of lysine (misreading of G to A residue at the middle base of the codon) was greater than that of threonine (misreading of G to C residue), but spermidine reduction of misreading was more marked in the misincorporation of threonine. It was deduced from these results that spermidine inhibited low-frequency misreading more effectively than high-frequency misreading.